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1 
This invention relates te a method and co,npo- 
sition for waving hair. 
The invention is particularly useful in the so- 
called cold wave for human hair and will there- 
fore be illustrated flrst by description in connec- 
tion with such use. 
The lotions in actual use  for cold waving of 
hair today contain, in most instances if net uni- 
versally, thioglycolic acid salts as the keratin sof- 
tening agent along with such other ingredients 
as wetting agents, perfumes; and the like. Whfle 
these solutions are generally satisfactory,-there 
are certain disadvantages in them.. Thioglycolic 
acid has a strong, objectionable odor. The thio- 
glycolic acid iæ unstable in contact with air. 
ïïaioglycolic acid itself is a ]iquid and the lotions 
are necessarfly shipped in liquid tight contain- 
ers, such as bottles, with attendant expense in 
the original cost of the containeræ, filling the con- 
tainers, capping them, packing them for ship- 
ment, and then payingfreight on a solution 
which is ordinarily 85% te 90% water. Finally, 
the thioglycolic acid lotions cause overtreatment 
of the hair unless the treatment is discontinued 
at the proper rime, a factwhich is generally rec- 25 
ognized, and is emphasized by one manufacturer 
who includes in hls package a special .dial for 
reading off the rime for treatment of hair of dif- 
ferent Classes. 
I bave new dlscovêrëd that these obJections 
are overc0me and thatI maY obtain a good, satls' 
factory waving effect by the use of any one of 
several polythio compounds of kind te be de- 
scribed herein. These compounds are either en- 
tirely odorless or are se nearly odorless that they 
may be perfumed te establish what is in effect 
the quality of odor of the perfume. They are 
solids. They may be shipped in special paper 
envelopes, instead of bottles or the like, and dis- 
solved af or only shortly belote the rime of use. 40 
They are stable in contact with oxygen or air at 
ordinary temperatures. They seem te provide 
a bu_fier or like effect which practically elimi- 
nates the danger of overtreating the hair in nor- 
mal use of the compositions. 45 (1) 
Briefiy stated, the invention comprises 'a hair 
waving composition including as the keratin sof- 
tening agent a thiocarbonic acid ester of glycolic 
acid or like alpha-hydroxy fatty acid in conjunc- 
tion with an amine in amount te establish the 5{) 
ptt within the range 8 te 10. The invention cern- (2) 
prises also, the herein described method of wav- 
ing hair by contacting it with the keratin sof- 
tening agent of kind described and then remov- 
Dag the said agent, 
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In one embodiment, the invention comprises a 
waving composition including an alkali metal 
salt of the thiocarbonic acid derivative in con- 
junction with a surface active agent. 
5 In a modification, the invention comprises a 
waving composition of the kind described and. 
an enhancing agent te increase the effectiveness 
on human hair, the enhancing agent being a com- 
pound of mfld reducing properties of which exam- 
10 ples are ascorbic acid, sorbose, and glucose. For 
this purpose, the ascorbic acid is preferred,  
. As the thiocarbonic acid ester used as the kera-" 
tin æoftening agent, I employ an esteref an ai- 
pha-hydroxy fatty acid with another acid se- 
l5 lected frein the group consisting of di- or tri- 
thiocarbonic acid and dithiocarbamic acid. 
the case of the dithiocarbonic acid, one of the 
acid hydrogens may be replaced by the radical 
of the alpha-hydroxy fatty acid and another bY 
an alkyl group se as te make the product a mixed 
ester of the hydroxy acid and a lower alcohol 
such as one containing 1 te 4 carbon atoms te the 
molecule. 
As the alpha-hydroxy fatty acid in the com- 
position, I use te advantage glycolic acid al- 
though there may be used other like acids such 
as lactic or alpha-hydroxybutyric acid. 
These thiocarbordc acid esters may be consid- 
ered hypothetically as derived frein carbonic acid 
by replacing the proper number of oxygen atoms 
by sulfur atoms, t0 give the di- Or trithio-deriva- 
tives and then reacting the thiocàrbonic acid 
with a hydroxyl attached te a CH or CI- group 
in the alpha-hydroxy fatty acid, te give an ester 
with the hydroxy acid. Actually this is net the 
way the esters are made but this cbnsideration 
tends te simplify the understanding of the struc- 
ture of the compounds. It wfll be seen that there 
will be left, in such esters, a free carb0xyl grouP 
or group s which are avaflable for forming salts 
with amines or other alkalies. 
The. examples of compounds illustrating the 
various classes of derivatives belote neutralizing 
the carboxyl groups are the following: 
SCttC OOtt 
S__.C/ -  .  
SCttC OOtt 
Glycolic acid estêr of trithiocarbonic acid 
0 Ctt2C 0 OH SCtt2C 0 
S--C or OC 
\SCttC 0 OH \SCttC 0 OH 



3 
S=C / 
SCIIC0011 
Mixed ester of dithioearboMc 
(4) 
SïC / 
SCHC00H 
Dlthioearbamie ester of glyeolie aeid 
In he Formul 3 above,  sands for a lower 
alkyl group such as one conining 1 o4 carb0n 
aoms. In Formula 4, ' sands f6r an amlne 
oup, n alkyl subsçiued amine group, or a 
cyclic amine group of which examples are 
N, N(C), N(CHs), N(C3H), and NC4HS0 
(morpholine radical). 
In general he kerain sofening agents are 
¢ompounds of he class described ha, in he 
form of Simple amine or alka meal sals are 
war soluble, sable in dry ïorm and non-irria- 
tng and non-oxic under conditions of use. e 
agents mus be sable in dry form. In he pre- 
ferred embodimen of he invention, in which he 
sofeng agents are o be shipped in solid fo 
he keraçin soïening agents mus be hemselves 
solids a orry emperaures. 
As he alkali wch is used o make he sal% 
by neuralizlng he free càrboxyl groups of com- 
pods (esers) of he class shown ab0ve, here 
are used waer soluble amines. Exmplès are 
mehyl, ehyl, Isopropyl and buylamines; 
kyl01amines such as ehanol, propanol, iso- 
propançl, or buanol amines in he form of he 
mono-, di-, or ri-producçs oï which monoiso- 
propanolamine, diisopropanolane and riiso- 
propnolanes are examples; anoeçhyl 
anolmine; ris-hydroxy meçhyl aminomehane; 
2-amino 2-meçhyl 1-propanol; and cycle amines 
such as morpholine, piperazine, and he like. 
The alkali meal alkalies may be used o give 
he sals of he hio esers referred o above but 
he resuling sals are no as effective in 
halr as he amine Sals. en 
kalles are used, a sface activeagent is also 
tncorporaed o increase he rae 0f sofening 
of kerain. Preferably an enhncing agen of he 
nd described, as, for iance, ascorbic 
inroducedo improve he Wving properies. 
For conveCce in shipping, I may form 
mlxure of (1) he hio eser of he alphahy- 
droxy  carboxylic acld and (-2) he 
ane, such s one of hose described, wih 
neral acid of which examples are hydro- 
chl0ric, sulfuric, boric, or phosphoric. In such 
a mixture, he amine is liberaed from is sal 
us before use by he addition of 
preferably in approximaely equlvalen propor- 
tion. The amine so liberaed is hen free o re- 
ac wih he carboxyl groups of he hio eser, 
o-form he amlne sal waving compod. 
Thus I may fo, for sPmen in paper en- 
velopes,  mixture of he hio eser or 
sofçeng gen of nd described wih monoiso- 
propanolamine hydrochloride or oher sal of he 
seleced amine. en, before he mixture of he 
keraçln sofening agen and he amine hydro- 
¢hloride or he like fs applied o he hair, he 
xure is dissolved, along wiçh lium, sodium 
or potassium hydroxide or like alkali in pro- 
portion equivalen o he amine represened in 
he mixture. ka so added splaces. he 
from he.hydrochloride or like slç, o çe he 
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ïree amine which then reacts af once, fo form a 
salt with the thio ester. The result is the re- 
placement of hydrogen of the carboxyl groups in 
the ïormulas given above by amine groups of 
5 which the monoisopropanolamine is particularly 
satisïactory. 
If will be understood that the lithium .or like 
,lkali for the amine li]eration may be shipped 
In a waterprooï and alkali-proof container such 
i0 as a sealed bag of plastic, as polyethylene. 
If will be understood also that the thio esters 
which, in my invention are reacted with amines 
or other alkalies, are available on the market 
r are made ]Sy known methods. The amine salts 
15 themselves are considered fo be new. 
Examples of the surface active agents that 
may beused in my lotions are: the sodium sali 
of an alkyl aryl sulfonate, an example being one 
in which the alkyl group is dodecyl and the aryl 
2O is naphthyl, the sodium salt of keryl benzene 
sulfonate, sodium laury.1 Sulfate, ethylene oxide 
complex oï a partial ester such as Tweens or 
Spans, and the sodium salt of sulfated 0ctadecyl 
alcohol. 
25 There may be incorporated into the waving 
lotion or solution conventional additives of which 
examples are perfuming, creaming, or coloring 
agents that are usual in hair treating c0mposi- 
tions. 
30 As fo concentration, the salts of the thiocar.- 
bonic acid esters are dissolved to a concentra- 
tion of 5 to 15 parts by weight, usually 8 fo 11, 
for 100 of watêr. 
Compositions ïnade as described are stable 
35 against oxidation in air, effective in waving hair 
with minimized danger of overtreatment, and of 
low or negligible odor. 
The waving lotions are more active in soften- 
ing keratin if the amine or other salt of the thio- 
40 carbonic and thiocarbamic acid.esters selected for 
use is caused fo stand for about one-half fo 3 
hours in solution in water belote if is applied fo 
the hair. This increase in effect is considered by 
me fo be due in part af least fo a change in de- 
45 gree of dispersion or ctiange in solubillty of the 
solids in .water. 
The invention will be furtherillustratedby de- 
tailed descriptio n in connection with the follow- 
ing specific examples of the practice of if. 
5o 
Eample 1 
9 g. of trithiocarbonic acld ester of glycoilc 
acid of. the formula 
SCHC 00H 
/ 
ScHC00H 
60 
which is a yel!ow crystalline Solld having a melt- 
ing point of 173-174 ° c. was .dissolved in90 cc. of 
water containing 5.5 g. monoethanolamine: A 
clear yellow colored od0rlegs solution is. foined 
¢5 having a pli of 9.25. 
Tlïe ïreshly preparëd solutibn is applied on 
îreshly shampooed .hair, the hair is w0und on 
usual waving rods and preferably on th0se de- 
scribed in U. S Patent NO. 2,426,343, issued t0 me 
70 on August 26, 1947. After about 20 minutes fo 1 
hour, dèpending on thè qual[ty of the hair, .the 
hair is rinsed with cold water, then with a dilut 
soltion Of hydogen peroxide, again with water; 
and tl-/en driëd.- The curl ottained ls strongand 
75 the hair is sort and elastic, 
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Example 2 
10.5 g. of the dithiocarbonlc acid ester of gly- 
colic acld oï the formula 
OCHCOOH 
sc/ 
$ CH C 0 OH 
which is a whlte crystalline solid havlng a melt- 
ing point of 136 ° C. was dissolved in 90 cc. of 
]0 
water containing enough hydroxyethyl ethylene- 
diamine to brlng the pli of the solution to 9.4. 
A small amount of an ionic surface active agent 
ls added, such as sodium lauryl sulfate 
ponol C). 
The solution was used on hair, as.described for 
the other solution in Example 1. The wave pro- 
duced by this_solution, in 30 minutes after prepa- 
ration of the solution, was as strong as one pro- 
duced with a solution containing 5 % thioglycolic 2O 
acid with an excess of ammonia and other al- 
kalies. The freshly prepared solution was yellow- 
ish in color, completely odorless, and the slight 
odor developed on longer ,standing was easily 
masked by the addition of a conventional per- 
fume. 
E2:amp.le 3 
Sodium salt of N diethyl dithiocarbamic acid 
ester of glycolic acid which bas the formula 
I'(CH) ' 
\S CH.C O ONa 
is easily prepared from sodium N diethyl dithio- 
carbamate and sodium monochloracetate and is 35 
a stable odorless crystalline solid. 9.2 g. of if was 
dissolved in 90 g. water then the pli of the solu- 
tion adjusted fo 9.3 with mixed isopropanol- 
amines. The permanent wave produced with this 
solution in the steps described in Example 1 is 4o 
long lasting and the hair is sort, lustrous and 
resilient. 
Example 4 
Ethylxanthogene acetic acid of the formula 
0 
S0 / 
\ 
S CHC00H 
is obtained by reacting potassium ethylxantho- 5O 
genate with sodium monochloracetate and is a 
crystalline odorless solid having a melting point 
of 53-54 ° C. 9 g. of it was dissolved in 90 g. water 

6 
rial used to neutrallze the thiocarbonic acid de- 
rivative is replaced by any one of the amines de- 
scrbed herein. 
Example 7 
The thio acid derivative of kind used in Ex- 
amples 1-5 inclusive is mixed wlth a mineral salt 
of any one of the amines described herein as, for 
instance, the chloride, sulfate, borate or phos- 
phate. The salt is used in proportion to give 
amine' omponent at least equivalent to the free 
carboxyl groups of the thio acid ester used. This 
nixture is then treated belote use in waving hair 
with an amount of lithium, sodium, or potassium 
hydroxide in amount equivalent to the said thio 
acid. The alkali and the mixture are dissolved 
together in water.. Or one of these materials may 
be. disolved in the water first. In any case the 
caustic alkali liberates suflîcient amine to form 
the amine salt of the thio acid used and it is the 
amine sali that is the active keratin softenlng, or 
waving ingredient. 
Ezampe 8 
The procedure of any of the Examples.l-7 is 
5 followed except that the amine therein is.replaced 
by one of the caustic alkalies such as an alkali 
metal hydroxide. ïhe caustic alk.ali is used in 
proportion fo establish the pli of he aqueous 
solution a 8 fo 10. ïn this composition ttere is 
30 included any one of the surface activeagemts 
shown above, as, for instance, the sodium lauryl 
sulfate in the proportion 0.1 part for 100 parts of 
the solution. 
E2:arnpe 9 
9 g. of the trithiocarbonic acid ester used in 
Example 1, 9 g. of monoisopropanolamine hydro- 
chloride, and 3.4 g. of lithium hydroxide mono- 
hydrate were dissolved in 90 ce. of water at room 
temperature. The solution so obtained is odor- 
less. ït was applied fo a freshly shampooed 
slightly moisi hair in the form of strands and left 
in contact with the hair for various lengths of 
rime ranging from 30 minutes fo 2 hours. After 
removal of the waving lotion by washing the hair 
in a dilute solution of potassium bromate, the dry 
halr was compared. None of the treated strands 
were over processed but all were lustrous and 
resflient. 
Example 10 
10.5 g. of the thiocarbonic acid derivative of 
Example 2 was dissolved in 90 cc. of water at 
40 ° C. together with 6.5 g. of anhydrous sodium 

containing enough morpholine to bring the pli .carbonate and 0.75 g. ascorbic acid and 0.1 g. 
of the solution up to 9.2. The freshly prepared 55 Tween. A clear odorless solution Is formed which 
solution was odorless. The wave produced with was applied on the hair for 1 bout. 

the solution was equal fo a wave produced using 
a 4.5 % morpholine thioglycolate solution. 
Exa,mple 5 60 
The procedure of Example 1 is followed except 
that the thiocarbonic acid derivatives there .de- 
scribed and representative of Formula 1 of the 
list given bove is replaced by an equal weight 
of any of the other compounds of formulas given c5 
in the said list, namely, (2), (3), or (4) or by any 
other one of the thio esters referred fo herein. 
The solutions so ruade and neutralized by the 
alkali described in Example 1 are applied to hair 
and the steps given in Example 1 are followed. 7O 
The result is a good wave. 
Example 6 
The procedure of any of the Examples 1-5 in- 
clusive is followed except that the alkaline mate- 75 

The freshly prepared solution is then applied 
on freshly shampooed hair as described in Ex- 
ample 1. 
Example 11 
The procedure of Example 10 is followed except 
that the sodium carbonate thereof is replaced by 
any one of the amines disclosed herein, the amine 
being Used in proportion 25% in excess of the 
chemically equivalent proportion of the sodium 
carbonate. 
It will ,be understood also, that it is intended to 
cover all changes and modifications of the ex- 
ample of the invention herein chosen for the 
purpose of illustration which do not constitute 
departures from the spirit and scope of the in- 
vention. 
What I claim is: 
1. A hair waving composition comprttn a 



waé soluble salt-of a Water soluble amine with 
ah lph-hydroxy fatty acid. eser of an acid se- 
lected from .the group consisting of di- and tri- 
thiocarbonic ani dithiocarbamic acii ani an ex- 
cess of the water soluble amine in amount to 
establish a pli of at least 9.2, the said fatty acid 
containing 2. to 4 carbon atoms to the molecule. 
2. A hair waving, composition as described in 
claim 1 including water in the proportion of 100 
parts by weight-for 5 to 15 parts-of the said salt, 
the: s-aii salt being-the salt. of a water soluble 
amine. 
3 . A hair waving, composition comprising salt 
of a water soluble amine with a dithiocarbamic 
acid ester of an alpha-hFdroxy fatty acid» the 
water Soluble amine being used in excess oï the 
am0unt required fo form the salt and in pro- 
portion to establish the pli Of the composition 
within the range 8 to i0. 
4. A composition as described in claim 1, the 
alpha-hydroxy fatty acid being glycolic acid. 
. A hair waving composition comprising a 
water soluble salt of a water soluble aliphatic 
amine with the ester oï trithiocarbonic acid with 
an alpha»hydroxy atty acid containing . to 4 
carbon atoms to the molecule and an excess Of 
the water soluble aliphatic amine in proportion 
to establish the pli within the range 8 t0 10. 
6.  A hair waving composition comprising a 
wter-soluble amine salt of a wate soluble amine 
wlth. a mixed ester 0f dithi0carbonic àcid With 
(1) analpla-hydroxy fattY acid and (2) a lof'er 
altphatic alcohol containing 1 to 4 carbon atoms 
to the molecule and an excess of the water solu- 
ble amine in proportion to establish the pli with- 
in the  range 8 to 10, the sid fatty acid contain- 
in . t0 4 carbon toms to the molecule. 

7. A hair waving compOSition comprising an 
amine salt of a water soluble amine with a thio- 
carbonic acid ester of an alpha-hydroxy fttF acid 
and an excess of the water soluble amine in pro- 
5 portion to establish the pli within the range 8 
to 10. 
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